Phosphatidylinositol-and phosphatidylcholine-hydrolyzing activities existed in the cell lysates of AIDSassociated Mycoplasma species, including Mycoplasma fermentans IID 812, M. fermentans incognitus, and M. penetrans GTU-54-6A1. These activities were found to be attributable to phospholipases C, because the watersoluble product from phosphatidylcholine digested by the cell lysate of M. fermentans IID 812 was phosphorylcholine. M. fermentans IID 812 was examined for localization of these enzymes, and it was found that they were associated with the membrane.
kindly provided by Shyn-Ching Lo, American Registry of Pathology, Armed Forces Institute of Pathology, Washington, D.C. IID-numbered Mycoplasma strains were obtained from the Institute of Medical Science, University of Tokyo, Tokyo, Japan.
The medium used was PPLO broth (Difco Laboratories, Detroit, Mich.) supplemented with 10% (vol/vol) horse serum (GIBCO Life Technologies, Inc., Grand Island, N.Y.), 1% (wt/vol) yeast extract (Difco), 0.002% (wt/vol) phenol red, 1,000 U of penicillin G per ml, and 1% (wt/vol) glucose (H-G medium) or 1% (wt/vol) L-arginine (H-A medium). M. fermentans IID 812, M. penetrans GTU-54-6A1 and M. fermentans incognitus were grown in the H-G medium, and the others were grown in the H-A medium. Cells were harvested by centrifuging the cultures at 15,000 ϫ g for 15 min, were washed three times with 0.25 M NaCl, were suspended in distilled water, and then were disrupted by sonication (cell lysates). The membranes and intracellular fractions were prepared by a method described previously (17) . Protein concentrations were determined by the methods described by Lowry et al. (10) .
To assay for PLCs, dipalmitoyl-PC (Kanto Chemical Co., Inc., Tokyo, Japan), soybean PI (Sigma Chemical Co., St. Louis, Mo.), and p-nitrophenylphosphorylcholine (NPPC) (Sigma) were used as substrates.
When PC and PI were used as substrates, we employed the solvent partition assay (21) which is usually used for PLCs. The cell lysates of mycoplasmas were incubated at 37ЊC in the reaction mixtures (0.35 ml) containing 0.28 mM PC, 0.1 Ci of [choline-methyl- H]PI (American Radiolabeled Chemicals, Inc.) instead of PC and tritiated PC. The reaction was stopped by the addition of 0.1 ml of 45% (wt/vol) trichloroacetic acid (TCA), and then the mixtures were centrifuged. The supernatants (0.2 ml) were treated with 0.8 ml of chloroform-methanol (2:1 [vol/vol]). The aqueous and organic phases were separated by centrifugation. A 0.1-ml portion of the upper aqueous phase was removed for liquid scintillation counting.
When NPPC was used as a substrate, enzyme preparations were incubated at 37ЊC in a shaker bath with 20 mM NPPC in 0.25 M Tris-hydrochloride (pH 7.2), and then insoluble materials were removed by centrifugation at 13,000 ϫ g for 5 min.
The p-nitrophenol liberated into the supernatant was measured at 410 nm in a spectrophotometer.
One unit of the activity was defined as the amount of enzyme liberating 1 nmol of 3 H-labelled products from PC or PI, or p-nitrophenol from NPPC per min. The molar extinction coefficient at 410 nm of p-nitrophenol which had been determined in our laboratory was taken as 12,500 M Ϫ1 cm
Ϫ1
. Thin-layer chromatography was performed to detect phosphorylcholine from PC digested by mycoplasmal cell lysates. The cell lysates of mycoplasmas (100 g of protein) or C. perfringens PLC (10 g Hance spray (NEN Research Products, Boston, Mass.) to enhance the sensitivity of the autoradiogram, and dried. Autoradiograms were prepared by exposing the plate to an X-ray film, X-Omat RP XRP-1 (Eastman Kodak Co., Rochester, N.Y.). Enzyme, substrate, and buffer controls were also processed in the same way. In addition, the precipitate produced by treating the substrate control with TCA was spotted on the plate after being dissolved in chloroform, because the PC used as a substrate is recovered in the form of precipitates by TCA treatment. Phosphorylcholine (Sigma) dissolved in solvent similar to the upper aqueous phase in ingredients and 1,2-dipalmitoyl-glycerol (Sigma) in chloroform, which was spotted on a separate plate, were developed and stained with iodine vapors.
NPPC-, PC-and PI-hydrolyzing activities were found to exist in the cell lysates of AIDS-associated Mycoplasma species (Table 1; Fig. 1 ). It was suggested that the activities were attributable to PLCs, because the cell lysates liberated p-nitrophenol from NPPC (Table 1 ) and the water-soluble product from PC digested by the cell lysate of M. fermentans IID 812 was the same as that (phosphorylcholine) from PC digested by C. perfringens PLC (Fig. 2) . NPPC is usually used as a substrate for PLCs. Of all tested strains, Mycoplasma arginini G 230 exhibited the strongest activity toward NPPC, but did not show activity toward PI or PC (Table 1 ). This suggests that NPPC is not a universal substrate to detect PLCs. Subsequently, experiments were carried out to characterize PLCs of M. fermentans IID 812. Thereafter, the enzyme activities measured by using PI and PC as substrates were referred to as PI-PLC and PC-PLC activities, respectively. The pH profile of PI-PLC activity was similar to that of PC-PLC activity, and the pH optimum of both PI-PLC and PC-PLC activities was 7.0 (Fig. 3) . The enzymes responsible for PI-PLC and PC-PLC activities were found to be associated with the membrane (Table 2) . PI-PLC and PC-PLC activities were not affected by iodoacetic acid, ␤-mercaptoethanol, and EDTA but were inhibited completely by 4 mM sodium deoxycholate (Table 3). However, PC-PLC activity was not affected by 1 mM each CaCl 2 , MnCl 2 , CuCl 2 , and MgCl 2 , whereas PI-PLC activity was activated 60% by 10 mM CaCl 2 and was activated 40% by 1 mM MnCl 2 and was inhibited 20% by 1 mM CuCl 2 (Table  3 ). This result suggests that the enzyme responsible for PI-PLC activity is different from that responsible for PC-PLC activity. Further studies are in progress in our laboratory to purify and characterize these enzymes.
PLCs from C. perfringens and P. aeruginosa are reported to induce a marked inflammatory response which is characterized by the accumulation of inflammatory cells and plasma proteins and the release of arachidonic acid metabolites (3, 12) . In addition, PI-PLC plays important roles in the virulence of L. monocytogenes by permitting escape from phagolysosomes (2). It seems possible that the generation of diacylglycerol (DAG) by exogenously applied bacterial PLCs mimics the effects of normal eukaryotic cell enzymes, whereby the generated DAG serves as a secondary messenger. The molecular basis of these effects has not been fully elucidated; however, it is known that protein kinase C is activated by DAG. Therefore, it is speculated that bacterial PLCs activate protein kinase C via the generation of DAG (19) .
TNF-␣, which is known to activate HIV replication (13) , is produced by monocytes infected with M. fermentans (11) . It is possible that the protein kinase C activated by DAG, which is produced intracellularly by sublytic digestion of the membrane phospholipids with PLCs of the organism, modulates transcription of the TNF-␣ gene.
PI-anchored proteins, lymphocyte function-associated antigen 3, Thy-1, and the receptor type III for the Fc portions of immunoglobulin G, which play immunologically important roles, are released from immunocompetent cells by bacterial PI-PLCs (9, 14, 15, 18) . Loss of these proteins deprives the cells of their inherent functions and is considered to inevitably cause disorders in immunological homeostasis.
The finding that AIDS-associated mycoplasmas (M. fermentans and M. penetrans) possessed PI-PLC-like enzymes will certainly provide new insights into pathological roles of mycoplasmas in AIDS.
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